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1. Rotational barriers abut the exocyclic double bonds C4=C6 in isoxazolones determined by dynamic 1 H NMR analysis.
S2
NMR line shape analysis was performed according to Sandström. 1 The 1 H NMR spectra of isoxazolone 13
and 20-21 were recorded in DMSO-d 6 at 500 MHz at different temperature intervals, starting at 20°C and increasing the temperature by 5°C increments. The chemical shifts of the methyl protons belonging to the isopropyl groups broadened upon warming. They were monitored until the two peaks merged into a sharp singlet (fast exchange). The intensities of the methine protons were too low to permit reliable measurements. The populations of the exchanging isopropyl groups p A and p B are equal, p A = p B = 0.5.
Hence the rate of exchange for the forward and reverse processes are the same, k 1 = k -1 . As a result, the intensity of the line shape is given by equation (1) In this approach, a non-linear regression analysis was performed using the Levenberg-Marquardt optimisation algorithm which was part of a statistical software. 3 To this aim, equation (1) above was entered into the algorithm of the program, which was used to plot a simulated spectrum. The experimental data was tabulated into frequency-intensity pairs, centered at 0 Hz. The relative intensities are proportional to a scaling factor (-C 0 ), which does not affect the rate. Initial values and boundaries were required for the other variables. Convergence was achieved after a few iterative cycles, given good initial values. Estimates for the half-width (ω) and chemical shift difference (δν) were read directly from the spectra outside of the coalescence range. Approximate rate constants were obtained from the peak separation or ratio methods. 4 The simulated spectra could be fitted very closely to the experimental data (R 2 ≥ 99.5%). A typical fit by this method is shown in Figure S1 .
The value of k was temperature dependent. As k increased, the shape of the methyl signals broadened and merged into a single, wide, flat-topped resonance, indicating coalescence ( From transition-state theory, 4 it follows that,
thus the Eyring plot of Rln(hk/k B T) versus (-1/T) yields ∆S ‡ as the intercept and ∆H ‡ as the slope, by leastsquares linear regression analysis, ( Figure S3 ). -3.40 -3.35 -3.30 -3.25 -3.20 -3.15 -3.10 -3.05 -3.00 -2.95 -2.90 -2.85 -208 -206 -204 -202 -200 -198 -196 -194 -192 -190 -188 -186 R.ln(h.k/k The coalescence temperature T c was calculated from equation (2) and from the activation parameters derived from the Eyring plot. Since T appears in both sides of the equation, an average value from the graph was used. Equation (2) was then iteratively solved for T until the values converged to T c (e.g. 325 K for 13). The free energy barrier at the coalescence temperature was then calculated from equation (3),
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Since k and T are covariant, the standard deviation in Rln(hk/k B T) was given by a propagation of errors according to equation (4),
The 95% confidence limits 5 in Figure S3 were derived from equation (4) using the standard deviations in the rate constant (σ k ) obtained from the non-linear regression analysis. It can be seen that errors in k are much higher at the extremes of the temperature range than near the coalescence.
The total shape analysis, as opposed to approximate methods, is known to give reliable thermochemical activation parameters. 1 The final data is summarised in Table 3 17: 17_SCRF: 
